Abstract. Ruchin AB, Egorov LV, Semishin GB. 2019. Ladybird beetles fauna (Coleoptera: Coccinellidae) of the Republic of Mordovia,. The paper presents the first overview of Coccinellidae fauna of the Republic of Mordovia, Russia. Nowadays 46 species are reliably known in Mordovia. Of these, three species have firstly been registered in the Republic of Mordovia in recent years, namely Nephus bipunctatus, Hyperaspis erythrocephala, and Oenopia conglobata. In addition, three species were recommended to be excluded from the list of regional fauna.
INTRODUCTION
Biodiversity is a data-intense science, drawing as it does on data from a large number of disciplines in order to build up a coherent picture of the extent and trajectory of life on earth (Grebennikov 2016) . The Republic of Mordovia is located in the center of the East European Plain in the south-western periphery of the Volga basin in the interfluve of Moksha river and Sura river . Therefore, it is expected that region's biodiversity should be high enough. In the last decade as a result of invertebrate fauna inventory, 4000 species were found in the Republic of Mordovia for the first time (Ruchin and Kurmaeva 2010; Chikhlyaev and Ruchin 2014; Chikhlyaev et al. 2016; Ruchin and Artaev 2016; Egorov and Shapovalov 2017; Ruchin and Makarkin 2017; Ruchin 2018a, 2018b; Ruchin 2018; Ruchin and Egorov 2017 , 2018c Ruchin and Grishutkin 2018; Ruchin and Mikhailenko 2018; Ruchin et al. , 2019 Tomaszewska et al. 2018) . In doing so, some of these findings are rare species. These findings are of great interest for the researchers.
Coccinellidae (Coleoptera) is a relationally nonnumerous family. It consists of about 6000 species in the world fauna (Bouchard et al. 2017) ; while in Russia more than 160 species are known (Iablokoff-Khnzorian 1983; Korotyaev and Lobanov 2019) . The Coccinellidae is one of the most useful in practice among Coleoptera families. Some species of ladybird beetles can regulate the abundance of populations of Cimicidae, Aphidoidea, Coccoidea (Delucchi 1954; Booth 1991; Cheah and McClure 2000; Iftikhar et al. 2018) , as well as members of Aleyrodidae, Thripidae (Satti and Mahgoub 2018) and many other soft-bodied insect pests. Therefore, it is widely used for plant protection as a part of biological methods (Evans 1991; Félix and Soares 2004; Soares and Serpa 2007; Khan and Yoldas 2018) . On the other hand, few Coccinellidae species are considered as invasive beetles causing visible damage to agriculture (Kajita et al. 2000; Mizell 2007; Soares et al. 2008; Orlova-Bienkowskaja and Bieńkowski 2017) .
To date, Coccinellidae fauna of the Middle Volga Region consists of about 90 species. The Mordovia State Nature Reserve staff has started the research of Coccinellidae fauna in the Republic of Mordovia. So, Plavilshchikov (1964) has registered 15 species of Coccinellidae species in the Mordovia State Nature Reserve. Later Timraleev (1989) has noted 19 species from 16 genera in the Republic of Mordovia. But the author didn't take into account the article of Plavilshchikov (1964) . The relations between Coccinellidae and their potential prey have been studied in agrocoenoses Аntsiferova 1979) . Ten Coccinellidae species have been registered on cereal crops (Timraleev 1992) . According to the latest data of Timraleev et al. (2007) , 20 Coccinellidae species have been found in Mordovia. The main part of these results has already been published (Ruchin 2015; Egorov and Ruchin 2009a) . This study was aimed to generalize data on Coccinellidae fauna in the Republic of Mordovia.
MATERIALS AND METHODS
The study has been carried out during 2003-2018 (most intensively in 2008-2018) . We used the generally accepted entomological field methods (Fasulati 1971) . Finally, more than 4300 specimens were examined.
The description of each species in the annotated list below includes following data: (i) literature devoted to a species within the study area (if it contains a reliable
Epilachninae Mulsant, 1846
Subcoccinella vigintiquatuorpunctata (Linnaeus, 1758) Literature. Temnikov Distr. (Ruchin et al. 2009а; Feoktistov 2011; Ruchin 2013, 2014; Egorov et al. 2015 . Ichalki Distr. (Ruchin et al. 2007b; Ruchin 2008b Habitat. It is known on steppe slopes, in mixed and deciduous forests.
Coccinellinae Latreille, 1807
Anisosticta novemdecimpunctata (Linnaeus, 1758) Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 -Coccinula sinuatomarginata (Faldermann, 1837) Remarks. It is noted by Timraleev (1998) and Timraleev et al. (2007) without indication of localities. It inhabits dry steppes, predominantly cretaceous ones (Isaev and Egorov 2006 Egorov et al. 2015 Egorov et al. , 2016 Habitat. It is known in floodplain meadows and steppe slopes, oak (Quercus) forest edges, mixed forest glades and spruce forests with participation of alder (Alnus) and birch (Betula), along the streams.
Calvia decemguttata (Linnaeus, 1767) (Figure 1)
Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin 2012, 2014; Egorov et al. 2015 Egorov et al. , 2016 Habitat. It is known in forests of different types: mixed, deciduous, pine forests, forest plantations. The species individuals fly to the light.
Calvia quatuordecimguttata (Linnaeus, 1758)
Literature. Temnikov Distr. (Ruchin et al. 2009а; Feoktistov 2011; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 Habitat. As a rule, it inhabits forest associations: mature pine forests with participation of spruce, birch; deciduous forests; floodplain oak forests. In addition, it is observed along shores of water bodies, in floodplain meadows. It has been caught on inflorescences of Aegopodium podagraria L., on Padus avium Mill., leaves of Alnus glutinosa, Salix sp., Urtica sp.
Calvia quindecimguttata (Fabricius, 1777) Literature. Temnikov Distr. (Egorov et al. 2015 .
Habitat. Two specimens were found along the lakeshore in the Mordovia State Nature Reserve.
Propylea quatuordecimpunctata (Linnaeus, 1758) Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 . Romodanovo Distr., Ruzaevka Distr., Bolshie Berezniki Distr. Antsiferova 1979) . Ichalki Distr. Ruchin 2008b Habitat. This species has been found in the glade along the mixed forest.
Myrrha octodecimguttata (Linnaeus, 1758)
Literature. Temnikov Distr. (Ruchin et al. 2009а; Feoktistov 2011; Egorov and Ruchin 2012) .
Habitat. It has been found in glades along the mixed and pine forests, at forest edges.
Sospita vigintiguttata (Linnaeus, 1758)
Literature. Temnikov Distr. (Ruchin et al. 2009а; Feoktistov 2011; Egorov et al. 2015) .
Materials. Temnikov Distr., MSNR, cordon Inorskiy, 13.V.2017, 1 ex., Egorov L.V.; MSNR, Pushta, 1.V.2018, 2 ex.; quarter 448, 19.V.2018, 1 ex., Egorov L.V.
Habitat. It inhabits floodplain meadows and mixed forests.
Myzia oblongoguttata (Linnaeus, 1758)
Literature. Temnikov Distr. (Redikortsev 1938; Ruchin et al. 2009а; Feoktistov 2011; Egorov and Ruchin 2014; Egorov et al. 2015 Habitat. It has been found in glades along mature pine forests with participation of spruce, birch, aspen (Populus tremula L.).
Anatis ocellata (Linnaeus, 1758) (Figure 1) Literature. Temnikov Distr. (Ruchin et al. 2009а; Feoktistov 2011; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 Ruchin et al. 2007а; Timraleev at al. 2007 ). Saransk (Bieńkowski and OrlovaBienkowskaja 2008) . Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Egorov and Ruchin 2009b , 2012 , 2013 . Ichalki Distr. (Ruchin et al. , 2008 Ruchin 2008b; Egorov and Ruchin 2009b) . Lyambir Distr.
(Egorov and Ruchin 2009b).
Materials. Temnikov Distr., MSNR, Pushta, 24.IV.2018, 4 ex., Semishin G.B.
Habitat. It has been found in floodplain meadows, steppe slopes, mixed and deciduous (including ones of secondary origin) forests, parks. The species is frequently found in high abundance during the wintering in houses. The species is often observed in heated wooden buildings and flats. Habitat. It is known in floodplain meadows and mixed forests.
Coccinella magnifica L. Redtenbacher, 1843 (Figure 1) Literature. Temnikov Distr. (Egorov et al. 2015 . Ichalki Distr. (Egorov and Ruchin 2009а Habitat. It has been found in glades of mixed and pine forests.
Coccinella quinquepunctata Linnaeus, 1758
Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Ruchin 2012, 2013) . Romodanovo Distr., Ruzaevka Distr., Bolshie Berezniki Distr. Antsiferova 1979) . Ichalki Distr. Ruchin 2008b Habitat. It has been found in floodplain meadows, mixed forests and secondary deciduous forests, parks.
Coccinella septempunctata Linnaeus, 1758
Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 . Ichalki Distr. Ruchin 2008b ). Romodanovo Distr., Ruzaevka Distr., Bolshie Berezniki Distr. Antsiferova 1979 Habitat. It has been found in different biotopes (agrocoenoses, mixed and deciduous forests, steppe slopes, dry grasslands, abandoned lands, forest plantations, wastelands, shores of water bodies). The species is observed in high abundance on cereal crops (Antsiferova 1978; Timraleev 1992 ) and on fodder bean crops. It depends directly on quantity of Aphidoidea ).
-Coccinella undecimpunctata Linnaeus, 1758
Remarks. Timraleev (1992) has noted it without indication of localities. It is not presented in the materials. This species is not presented in the materials from Mordovia. Its presence in Mordovia is highly unreliable. Hence, we recommend to exclude this species from the list of regional fauna.
? Hippodamia septemmaculata (DeGeer, 1775) Remarks. Timraleev (1992) has noted it without indication of localities. This species is not presented in the materials from Mordovia. Its presence in Mordovia needs to be confirmed by modern data.
Habitat. According to literature (Isaev and Egorov 2006; Nikitsky and Ukrainsky 2016) , this species is known nearby of water bodies, in wet meadows and wet forest edges.
Hippodamia tredecimpunctata (Linnaeus, 1758) Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 . Ichalki Distr. Ruchin 2008b Habitat. In our expedition, we have caught this species in riverbanks and lakeshores, wet glades of mixed and deciduous forests, floodplain meadows. The species individuals fly to the light.
Hippodamia variegata (Goeze, 1777) Literature. Temnikov Distr. (Plavilshchikov 1964; Ruchin et al. 2009а; Ruchin 2012, 2014; Egorov et al. 2015 Egorov et al. , 2016 . Ichalki Distr. Ruchin 2008b Habitat. It is known in different open biotopes (birch forest glades, mixed and deciduous forests, mature pine forests with participation of spruce, birch, floodplain and dry meadows, steppe grasslands, abandoned lands, forest plantations). The species individuals fly to the light.
Ceratomegilla notata (Laicharting, 1781) (Figure 1) Literature. Temnikov Distr. (Redikortsev 1938; Ruchin et al. 2009а; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 . Ichalki Distr. Ruchin 2008b Habitat. It has been found once on a steppe slope.
Halyzia sedecimguttata (Linnaeus, 1758) Literature. Temnikov Distr. (Ruchin et al. 2009а; Feoktistov 2011; Egorov et al. 2015 . Ichalki Distr. Ruchin 2008а,b Habitat. It is known in immature pine forests with participation of birch, mixed forests, but mostly in deciduous forests of different origins. In addition, it has been found in meadows. The species individuals fly to the light.
Psyllobora vigintiduopunctata (Linnaeus, 1758)
Literature. Temnikov Distr. (Redikortsev 1938; Ruchin et al. 2009а; Egorov and Ruchin 2012 , 2013 Egorov et al. 2015 Egorov et al. , 2016 . Ichalki Distr. (Ruchin 2008b) . Saransk (Botanical Garden of the Mordovia State University) (Timraleev 1989 (Shernin 1974; Yuferev 2001) , 56 species in Orenburg region (Khristina and Ukrainsky 2016) , 43 species in Lipetsk region (Tsurikov 2009 (Tsurikov , 2018 Sazhnev and Aksenenko 2018) .
